The title compound, C 10 H 13 NOS, is a second monoclinic polymorph (space group P2 1 /c, Z 0 = 2) of the previously reported C2/c (Z = 1) polymorph . Z. Kristallogr. New Cryst. Struct. 220,[395][396]. Two independent molecules comprise the asymmetric unit of the new polymorph and each of these exists as a thioamide-thione tautomer. In each molecule, the central CNOS chromophore is strictly planar [r.m.s. deviations = 0.0003 and 0.0015 Å ] and forms dihedral angles of 6.17 (5) and 20.78 (5) with the N-bound 3-tolyl rings, thereby representing the major difference between the molecules. The thione-S and thioamide-N-H atoms are syn in each molecule and this facilitates the formation of an eight-membered thioamide {Á Á ÁSCNH} 2 synthon between them; the dimeric aggregates are consolidated by pairwise 3-tolyl-C-HÁ Á ÁS interactions. In the extended structure, supramolecular layers parallel to (102) are formed via a combination of 3-tolyl-C-HÁ Á Á(3-tolyl) and weak -interactions [inter-centroid distance between 3-tolyl rings = 3.8535 (12) Å ]. An analysis of the Hirshfeld surfaces calculated for both polymorphs reveals the near equivalence of one of the independent molecules of the P2 1 /c form to that in the C2/c form.
The title compound, C 10 H 13 NOS, is a second monoclinic polymorph (space group P2 1 /c, Z 0 = 2) of the previously reported C2/c (Z = 1) polymorph . Z. Kristallogr. New Cryst. Struct. 220, [395] [396] . Two independent molecules comprise the asymmetric unit of the new polymorph and each of these exists as a thioamide-thione tautomer. In each molecule, the central CNOS chromophore is strictly planar [r.m.s. deviations = 0.0003 and 0.0015 Å ] and forms dihedral angles of 6.17 (5) and 20.78 (5) with the N-bound 3-tolyl rings, thereby representing the major difference between the molecules. The thione-S and thioamide-N-H atoms are syn in each molecule and this facilitates the formation of an eight-membered thioamide {Á Á ÁSCNH} 2 synthon between them; the dimeric aggregates are consolidated by pairwise 3-tolyl-C-HÁ Á ÁS interactions. In the extended structure, supramolecular layers parallel to (102) are formed via a combination of 3-tolyl-C-HÁ Á Á(3-tolyl) and weak -interactions [inter-centroid distance between 3-tolyl rings = 3.8535 (12) Å ]. An analysis of the Hirshfeld surfaces calculated for both polymorphs reveals the near equivalence of one of the independent molecules of the P2 1 /c form to that in the C2/c form.
Chemical context

Molecules of the general formula ROC( S)N(H)R
0 [R = alkyl, aryl], O-thiocarbamates, are readily prepared from the reaction of an alcohol, ROH, with an isothiocyanide derivative, R 0 N C S. Since the first report of the structure of EtOC( S)N(H)Ph (Taylor & Tiekink, 1994) , these molecules have attracted the interest of the crystal engineering community. This interest arises primarily because of the propensity of these molecules to form thioamide-N-HÁ Á ÁS(thione) hydrogen bonds (Ho et al., 2005; Kuan et al., 2007; Slater et al., 2016) and the ability of these molecules to form co-crystals with pyridyl-like molecules (Ellis et al., 2009) . The neutral molecules can complex bis(phosphane)copper(I) chloride to reveal fascinating intramolecular phenyl-C-HÁ Á Á(quasi-chelate ring) interactions where the -system is the hydrogen-bond mediated (CuClÁ Á ÁHNCS) ring (Yeo et al., 2014) ; intermolecular versions of C-HÁ Á Á(quasi-chelate ring) interactions are also known (Zukerman-Schpector et al., 2016) . The anions form very stable compounds with phosphanegold(I) moieties to yield luminescent materials in the solid state (Ho et al., 2006) as well as potential anti-bacterial (Yeo et al., 2013) and anti-cancer (Ooi et al., 2017) agents. It was in the latter context that the title polymorph (I) was discovered. Thus, (I) was synthesized afresh for complexation to phosphanegold(I) and during characterization exhibited distinctive crystallographic properties from a previously described material, i.e. a C2/c form , hereafter (Ic). In the present report, the crystal and molecule structures of a new monoclinic polymorph of (I), i.e. (Ip), are described along with a Hirshfeld surface analysis of both polymorphs, conducted in order to discover distinctive packing patterns.
Structural commentary
The crystallographic asymmetric unit of (Ip), Fig. 1 , comprises two independent molecules which are chemically indistinguishable, Table 1 . The thione-S and thioamide-N-H atoms are syn in each molecule and each exists as a thioamidethione tautomer. The central OC( S)N chromophores are strictly planar with the r.m.s. deviation of the four fitted atoms being 0.0003 Å [0.0015 Å for the S11-molecule]. The bond lengths follow the expected trends with the C1-O1, N1 bonds being significantly shorter than the C9-O1 and C2-N1 bonds, respectively. The angles about the quaternary atom vary systematically, with those involving the thione-S1 atom being greater than the O1-C1-N1 bond angle. Of the bond angles involving the thione-S1 atom, the angle involving the O1 atom is greater by 2-3 than that formed by the sterically less encumbered N1 atom. The major difference between the key geometric parameters listed in Table 1 is found in the angles subtended at the N1 atom with the angle for the S1-molecule being nearly 3 wider than that for the S1-molecule. There is also a conformational difference between the two molecules, readily quantified in terms of the dihedral angles formed between the central chromophore and 3-tolyl rings of 6.17 (5) and 20.78 (5) for the S1-and S11-molecules, respec- Overlay diagram of the two independent molecules of (Ip) (S1-molecule, red image; S11-molecule, green) and that of the original C2/c polymorph (blue image), (Ic). The molecules have been superimposed so that the central S, O and N atoms are coincident.
Figure 1
The molecular structures of the two independent molecules comprising the asymmetric unit of (Ip) showing the atom-labelling scheme and displacement ellipsoids at the 70% probability level. Note: (a) add 10 to atom labels to tally with the numbering in Fig. 1b. tively. As seen from the overlay diagram, Fig. 2 , the ethyl groups have an open conformation and overlap closely with the C1-O1-C9-C10 and C11-O11-C19-C20 torsion angles being À178.76 (17) and 177.42 (18) , respectively. Geometric parameters for the original polymorph of (I), i.e. (Ic), are also included in Table 1 . A comparison of these show the values in (Ip) and (Ic) to be equal within experimental error and those of (Ic) often lying between the two independent values found for (Ip). As evidenced from Fig. 2 , there is a greater twist in the molecule as indicated by the dihedral angle of 30.44 (6) formed between the central chromophore and the 3-tolyl ring. The orientation of the O-bound ethyl group is as for both molecules of (Ip) with the C1-O1-C9-C10 torsion angle being À176. 96 (17) .
Supramolecular features
The most notable feature of the molecular packing of (I) is the presence of an eight-membered thioamide synthon, {Á Á ÁSCNH} 2 , formed via thioamide-N-HÁ Á ÁS(thione) hydrogen bonds, between the two independent molecules comprising the asymmetric unit, Fig. 3 and Table 2 . As shown in Fig. 3 , the N-HÁ Á ÁS hydrogen bonds are supported by 3-tolyl-C-HÁ Á ÁS interactions, Table 2 , with that involving the S1 atom being slightly beyond the standard distance criteria in PLATON (Spek, 2009) . Globally, like molecules stack along the b-axis direction. The S1-molecules are connected via weak -interactions between the 3-tolyl rings with the intercentroid distance being 3.8535 (12) Å for the symmetry operation 1 À x, 2 À y, 1 À z. The connections between the S11-molecules are of the type 3-tolyl-C-HÁ Á Á(3-tolyl), Table 2 . The columns pack into alternating layers of S1-and S11-molecules parallel to [001] , Fig. 4a , and connections between them are made through the thioamide-N-HÁ Á ÁS(thione) hydrogen bonds mentioned above, resulting in supramolecular layers parallel to (102), Fig. 4b . The layers, Fig. 4c , stack with no directional interactions between them. The molecular packing in (Ic) has not been discussed in any detail and hence, is now described. The eight-membered thioamide synthon, {Á Á ÁSCNH} 2 , seen in the packing of (Ip) is also found in the packing of (Ic), Table 3 , with an important difference, that being the synthon has crystallographic twofold symmetry; the putative 3-tolyl-C-HÁ Á ÁS interaction is long at 2.92 Å .
Globally, molecules pack into columns parallel to the b axis and are sustained by 3-tolyl-C-HÁ Á Á(3-tolyl) interactions, Fig. 4d and Table 3 . Connections between columns are made by the aforementioned thioamide-N-HÁ Á ÁS(thione) hydrogen bonds. The result is supramolecular layers that stack along the c axis, Fig. 4e . A view of the layer is shown in Fig. 4f .
From the images of Fig. 4 , it is obvious that despite some similarities, the molecular packing in polymorphs (Ip) and (Ic) are distinct. This point is highlighted in the analysis of the Hirshfeld surfaces of (Ip) and (Ic) discussed in the next section.
Analysis of the Hirshfeld surfaces of (Ip) and (Ic)
The Hirshfeld surfaces for the individual molecules in (Ip), overall (Ip) and for (Ic) were calculated in accord with a recent report on a pair of polymorphs (Kuan et al., 2017) . The calculations clearly reveal the similarities and differences in Table 2 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the (C12-C17) ring. Table 3 Hydrogen-bond geometry (Å , ) for (Ic).
Cg1 is the centroid of the (C2-C7) ring. Symmetry code: (i) Àx, y,
the intermolecular interactions instrumental in the crystals of the polymorphs. The appearance of bright-red spots near the thioamide-H and thione-S atoms, diminutive red spots near the 3-tolyl-H, ethoxy-H atoms and thione-S atoms on the Hirshfeld surfaces mapped over d norm shown in Fig. 5 for both independent molecules of (Ip) as well as for polymorph (Ic) are indicative of comparable thioamide-N-HÁ Á ÁS(thione) and 3-tolyl-C-HÁ Á ÁS(thione) interactions, and short interatomic HÁ Á ÁH contacts in their respective crystals, Table 4 ; values in Table 4 were obtained from an analysis employing the CrystalExplorer package (Wolff et al. 2012) . As there are two independent molecules in monoclinic polymorph (Ip), it exhibits a pair of the above-mentioned intermolecular interactions shown with labels 1 to 4 in Fig. 5a -c, whereas in form (Ic) they are labelled as 1 and 2 in Fig. 5d and e. In addition to the above, the faintred spots viewed near 3-tolyl-C14 in Fig. 5b and ethoxy-H20B in Fig with blue and red regions, respectively, on the Hirshfeld surfaces mapped over electrostatic potential in Fig. 6 . The new monoclinic polymorph (Ip) has distinct and a greater number of short interatomic contacts than for (Ic) owing, in part, to the presence of two distinct molecules per asymmetric unit, Table 4 . The short interatomic HÁ Á ÁH contacts together with intermolecular N-HÁ Á ÁS and C-HÁ Á ÁS interactions formed with the atoms of reference molecules within Hirshfeld surfaces mapped over electrostatic potential for (Ip) and (Ic) are highlighted in Fig. 7 .
The overall two-dimensional fingerprint plots for the S1 and S11-containing molecules of (Ip), the whole asymmetric unit of (Ip) and for the polymorph (Ic) are illustrated in Fig. 8a- 
Note: (a) the atom numbering for the molecule in (Ic) follows that for the S1-molecule in (Ip). Figure 5
Views of the Hirshfeld surfaces mapped over d norm for the (a) S1-containing molecule of (Ip) in the range À0.147 to +1.345 au, (b) and (c) S11-containing molecule in (Ip) in the range À0.149 to +1.274 au and (d) and (e) molecule of polymorph (Ic) in the range À0.109 to 1.397 au.
Figure 6
Views of Hirshfeld surfaces mapped over the electrostatic potential for (a) the asymmetric unit of (Ip) in the AE0.046 au range and (b) molecule of (Ic) in AE0.069 au range. The red and blue regions represent negative and positive electrostatic potentials, respectively.
respectively. In addition, the fingerprint plots delineated into HÁ Á ÁH, SÁ Á ÁH/HÁ Á ÁS, CÁ Á ÁH/HÁ Á ÁC, CÁ Á ÁC and NÁ Á ÁH/HÁ Á ÁN contacts (McKinnon et al., 2007) are included in Fig. 8 ; the relative contributions from different interatomic contacts to the Hirshfeld surfaces are summarized in Table 5 . The nearly similar distribution of points in the fingerprint plots for S11-containing molecule of (Ip) and that of (Ic) indicate similarity in their molecular environments although some of the equivalent interatomic distances differ, Tables 2-4. The fingerprint plots delineated into HÁ Á ÁH contacts, Fig. 8b  and d , have needle-like tips pointing at d e + d i $ 2.1 Å indicating short interatomic HÁ Á ÁH contacts, Table 4 , for the S11-containing molecule of (Ip) and for (Ic), both involving ethoxy-H atoms. The other short interatomic contacts in both forms are characterized from the points located within the pair of short peaks in (Ip) and a single short peak in (Ic), respectively, at d e + d i < 2.4 Å , i.e. at the sum of their van der Waals radii. The involvement of ethoxy-H atoms in short interatomic CÁ Á ÁH/HÁ Á ÁC contacts decreases the percentage contribution from HÁ Á ÁH contacts to the Hirshfeld surface of the S11-containing molecule whereas the contribution from equivalent contacts to the surface of the S1-containing molecule of (Ip) and that of (Ic) are almost same, Table 5 . The increase in percentage contribution from these contacts to the Hirshfeld surface of overall asymmetric unit of (Ip) is due to the intermolecular N-HÁ Á ÁS and C-HÁ Á ÁS interactions between the respective atoms of S1-and S11-containing molecules thereby decreasing the contribution from SÁ Á ÁH/HÁ Á ÁS contacts to the overall surface, Table 5 . This fact is confirmed from the nearly same percentage contribution from SÁ Á ÁH/HÁ Á ÁS contacts to the Hirshfeld surfaces of the individual S1-and S11-containing molecules of (Ip) and of the molecule of the (Ic) form, Table 5 , and also from pair of forceps-like tips at d e + d i $ 2.6 Å with the nearly same distribution of points in their respective fingerprint plots in Fig. 8 .
The similar distribution of points in the fingerprint plot delineated into CÁ Á ÁH/HÁ Á ÁC contacts for the S11-containing molecule of (Ip), Fig. 8b , and of (Ic), Fig. 8d , indicate their involvement in the intermolecular C-HÁ Á Á contacts showing pairs of tips at d e + d i $ 2.8 and 2.9 Å , respectively. This is confirmed by the slight increase in the percentage contribution from these contacts to the Hirshfeld surface of the S11-containing molecule of (Ip) cf. the S1-containing molecule, Table 5 . In other words, the contribution from CÁ Á ÁH/HÁ Á ÁC contacts to the surface of the S1-containing molecule of (Ip), Table 5 , is decreased due to the absence of C-HÁ Á Á contacts involving this molecule whereas the greater percentage contribution from CÁ Á ÁC contacts to the Hirshfeld surface of this molecule results from the presence of -stacking interactions between the symmetry-related 3-tolyl rings. This is also evident from the arrow-like distribution of points around d e = d i = 1.8 Å in the CÁ Á ÁC delineated fingerprint plot shown in Fig. 8a .
The contribution of 3.0% from NÁ Á ÁH/HÁ Á ÁN contacts to the Hirshfeld surface of whole asymmetric unit of polymorph (Ip) indicate the presence of short interatomic NÁ Á ÁH/HÁ Á ÁN contacts between the thioamide-N1 and tolyl-H18B atoms, Table 4 , although all of the delineated fingerprint plots have a similar distributions of points, Fig. 8 , at least to a first approximation. The other interatomic contacts summarized in Table 4 make only small contributions to the Hirshfeld surfaces and have negligible contributions on the respective molecular packings. Views of the Hirshfeld surfaces about a reference molecule mapped over the electrostatic potential highlighting the short interatomic HÁ Á ÁH contacts (red dashed lines) and intermolecular N-HÁ Á ÁS and C-HÁ Á Á S interactions (black dashed lines) in (a) (Ip) and (b) (Ic).
Database survey
Figure 8
The full two-dimensional fingerprint plot and those delineated into HÁ Á ÁH, SÁ Á ÁH/HÁ Á ÁS, CÁ Á ÁH/HÁ Á ÁC, CÁ Á ÁC and NÁ Á ÁH/HÁ Á ÁN (left to right) contacts for (a) S1-molecule of (Ip), (b) S11-molecule of (Ip), (c) overall (Ip) and (d) (Ic). Table 6 Hydrogen-bonding patterns in ROC( S)N(H)R 0 . monofunctional carbothioamide molecules related to the title compound, with (Ip) and (Ic) being the only pair of polymorphs characterized thus far. Referring to Table 6 , the overwhelming majority of the 24 crystallographically characterized thioamides feature an eight-membered thioamide, {Á Á ÁSCNH} 2 , synthon. Thus, in 13 of the characterized structures, the synthon is formed about a centre of inversion, motif A. In five structures, two independent molecules (Z 0 = 2) comprise the asymmetric unit, as in (Ip), and these associated via the {Á Á ÁSCNH} 2 synthon but with no crystallographically imposed symmetry, motif A 0 0 0 . There is a single example of a structure with Z 0 = 3 (Taylor & Tiekink, 1994) . Here, one of the independent molecules self-associates about a centre of inversion, as in motif A, whereas the two remaining independent molecules are connected by the {Á Á ÁSCNH} 2 synthon, as found in motif A (Ho et al., 2005) , motif B, thioamide-N-HÁ Á ÁO(carboxy) hydrogen bonding is observed, leading to a linear supramolecular chain as shown in Fig. 9a . This structure is noteworthy as being the only example where the conformation of the thioamide moiety is anti rather than the normally observed syn. The final variation, motif C, is found in two structures, Table 6 . The structure of (4-pyridyl)-CH 2 OC( S)N(H)phenyl (XIX) (Xiao et al., 2006) serves as an exemplar. Thus, in the crystal of (XIX), thioamide-N-HÁ Á ÁN(pyridyl) hydrogen bonds lead to a zigzag chain as shown in Fig. 9b . In summary, an inspection of the data in Table 6 indicates the predominance of thioamide-N-HÁ Á ÁS(thione) hydrogen bonding in these carbothioamides, at least in the absence of competing synthons, as seen in motifs B and C .
Number
Synthesis and crystallization
All chemicals and solvents were used as purchased without purification. To prepare (Ip), 3-tolyl isothiocyanate (Merck; 2.5 mmol, 0.34 ml) was added to NaOH (Merck; 2.5 mmol, 0.10 g) in EtOH (Merck; 3 ml) and the mixture was stirred at room temperature for 2 h, followed by the addition of excess 5 M HCl solution. The resulting mixture was stirred for another 1.5 h. The final product was extracted with chloroform (Merck; 10 ml) and left for evaporation at room temperature, Computer programs: CrysAlis PRO (Agilent, 2011), SHELXS97 (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , ORTEP-3 for Windows (Farrugia, 2012) , QMol (Gans & Shalloway, 2001) , DIAMOND (Brandenburg, 2006) and publCIF (Westrip, 2010 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 7 . The carbon-bound H atoms were placed in calculated positions (C-H = 0.95-0.99 Å ) and were included in the refinement in the riding-model approximation, with U iso (H) set to 1.2-1.5U eq (C). The nitrogen-bound H atoms were located in a difference Fourier map but were refined with a distance restraint of N-H = 0.88AE0.01 Å , and with U iso (H) set to 1.2U eq (N). Owing to poor agreement, one reflection, i.e. (15 1 4) , was omitted from the final cycles of refinement. (Westrip, 2010) .
N-(3-Methylphenyl)ethoxycarbothioamide
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 0.0211 (9) 0.0129 (9) 0.0132 (9) 0.0008 (7) 0.0039 (7) 0.0011 (7 
